©Int. CI. 5 

G 11 B 5/39 



® a * m.& » ff ( j p) & m & m 

tem&ffr&n (A). ¥4-103014 

^SlJia^- ffWSES*^ 4^(1992)4^ 6 B 



7326-5D 



MSB* *S?#: |f#JS<7>S£ 3 (i6l) 



©ft H A 

©ft a a 



®» 0 ^2-218904 

@& m ^2(1990) 8 ^226 

# EB IE §A m^lPIl^#mm^>5rSlTg280#ife ttSt^fcBarR 

ffl s » m3K»Hfl-*?ir*JE^siTi28o#J6 *a^aaa:« 

S * ft KK»H»W!R«^aiTB280»ift t*^ttB2:K 



i . « »J3 <a * » 
& £t ^ 

£ £ L 3£ tt tt K > * ^ * * & ^ "C . 2><C < 
tt J* # SJ Jo * *i T * r fc l^fiti: t iSliItt 

3. ^tfSg#<0«£B&2^i:S£«<Afi&&&£iS»£: 

* ^ a ^ a < 't t - & # » a tt £ a ± ti * * s 

3 . £ Bg CO S* Iffl ft J* HJ§ 

* ^ Jft * » i: B8 L . tti:fiISl5 f **fi'*R&£'K 



N i - 2 0 a t % F e ffl p «i tvT P 4 

7 / ^' 7 ^ * ^ ?y*r^ y 9 v x U 7 
Vl'T. (Proceedings of the Internationa] 
Syaposiua on Physics of Magnetic Materials) , 
3 0 3 - 3 0 6 ^--; ( 1 9 8 7 i: R tft G> 

r x 7 x 2 h * Zf ^fc'^-^-Y^V-r^K 

x w X * 7 v^^-p^-V—K 7 x a v ^ 
* tt -f ^ 2 (Effect of Spin - 



-75- 



WBI*4-103014(2) 



dependent Tunneling on the Magnetic 
Properties of Nulti layered Ferromagnetic 
Thin Filas) J © <fc ? & a ft h V * ^ & Mk £ 

s^tNi/Ni o/co#«k # *s & s n r ^ & . 
;:©*JIK©*ttftfl:*tt, ifi-e, 1 % H & r* 
ft 4 ■ 

±S5N i / N i O/C o #JgItli, ±S2XX 
if.? ft © SS ic ft © <fc ? ic, #* ft * a £ & ft 
oNiJBkCoJB©RMcNiOJB&i&tfUTv*a. 

Htti&'F©«fc3K#a.6*.S. NiJBkCoJg© 
« # © * 5 * & IE ft * * fc 

® . ft*a#©kx*,-c. #;£©jB©aft©fa 

*«!Iff©Sl*i:«ftt4. Lfrl, & © J§ © 
&a:fl i±a# * y * $ it th , *©JB©aft© 
ft ft t± ft U ft v> . SM:, tt * * ft < ft y , 
«]#©*«;&.*: yfc*ft<fc-Dfca*, jS U O ff O 

aft©i«jft*>£ftL, nm <nm<t0) fa % it^'a iz 

ft £ . 1" ft ;b *> * r*g/B©#a;0©rig©;*:ft2©a 

tt « » fc t , -*©««* t: Haas* 



-<yxa#£ftttiL, a & M 


© aft 


© 










* « »J3 fc 3 


j£ -T ft K M -a . 








*T ft *> *> , 5t « tt h > * 




© 


2 JB CD ffitt 


jb © « a a a ; * ft < * & 6 a 


< r *> 


( 


2 JB © «** 


A'^^r-feott) . — © 


aft 






* ft © > w rxa#£8J2iaT 


* k . 




/B CD a ft © 


fiift#KftT*a*fc«** 


z t t>' 


T 


ft * . r CD 






CO 


ffi ft © 6} ft 


(± S ¥ ff . -t©«Hia#rt?l± 




CD 


ffi ft © ffl ft 


tt ¥ t7 k ft y . a ft « ft 5* & 






3 ft * . 


* . ±K«atth:/*;i> 


® 


CD 


£*> ft < k 




ill: 


t: 


<fc y . aft 




® a & 






k "C ft , »^«*OttJI«: 


am-r 




^ t *' iili 


k ft 4 . 
















J: & © * ? K . SSKtthV 




& 55 CD 2 A © 


ffi £ « © ft a # * ft < & ft 


ft ft < 


( 2 JB © 



PSJB © a# © ft ft li , fi¥t?r 
ft & . * . £©a»©«HElrt'Ctt. a ft © 
ft ti ¥ ft T ft * . NiO*fch>*^*8ttf**v 
_hS2tt&JBCD»ft©fcft#. Siw:, S 
¥ffCft&*J:y. aft©fpJfttf¥ft-Cft*B$© 
nvsr^^vxttSS^. d©fc*. a#© 

^«$iu-5t. **•©*««« **ft+o*© 

k # * ft ti * . 

± K © <fc ? ft , 3l«tth>*/uKfea«^yK 
Ajg|ti*^^if:«^. a « ^ tx K # ^ 

a»fe«as-r*i&*^ft*. ±sh#»k 

©attJB©»'B»l*ft+0 e "Cft »J • fc^T. » 
+ O e£n=©BJH**ffiTftfc^. 

* £ 95 © § ft i* . ±a!©^a<iK^^;i/9R : f-$: 

aa^vKic ««**«*© raafcfciSL. &v>a 

#fc#aiTft*aft£ta&&?**$:&fc-r*^a: 



41 ft 5 








{ sea 


* 


K»t6fe «)©#©] 






* * <* . siitth^^ 


5& ^ S: 75 "3" £ © 










« m & 






a 14 © ti s & a 




ft 




at. ffi /B © a 


ft © Ip3 


ft 






r © fc 


«o 


, ft^ffi^©«gffi^"Ctt 


. ^ m © a ft © 


[Rj ft I* 






. ffi»©aft© 


a ft a 




fttfty. aftfe^s&m 





k ft 6 . 

"ja T i: * « W © - £ » fc * . 0^5:^^^ 

ft ^ ft $ fticft^wnawra. 

1 ] 

• x /< y ^ U > ^ 56 « ffi ^ . ^ ^< y * y > ^ 

i± ja, T © & 4* t? r -d . . 

4 1t > 15 X - • ■ A r 



76 




£ffirtAr#A£# - * * 2 . 5 X 1 0 Pa 
I*ffl>f • • • 1 200V 

iK*B^*>#><<:*V**- - • 120mA 
9 - y v V SttfiBSK ■ ■ • 127mm 
ittElct±D-^V^*i:R70 5 9 Jtf 5 X fel ^ f: . 

jii at:, *««a>aiatth>* 

BUi * <6 1 1 ± I- . ©JSlOOnmCDFe- 
1.0a t % C££*e>fta"F»attJBl2, £ 

HI 0 n mflDA fl,0,^etC<btP4II 1 3, & £ 
lOOnm0Fe-l.Oat% C^ifrfetti 
4. SDP50nm(5Cr*^Hfi 

a at jb i s tiaic^^ufc^co-c^i. 

_k S5 3£ & tt h>*;U B - H 

^-yhb-^S:ffli>T4.2K CO & & T' 85 £ L 

. HSbfc«<fcffllft&IB20lCOT-r. PH B K w 
T «* ? K . T & & tt JB 1 2fc<ktf±&Btt« 1 4 
G> ft B 3EM4 . Hi:, 7 O e T' & * . b 3* L . ± 
SSaSJBlAKttfiBKttJBl 5 * 6 <& / W 7 X 

a n # ep ad $ *. r *> *j . a <t © la e # * <b -r •* at 



W KH¥4-1030I4(3) 
j^o*!** 5 . sajifltc&'^hLTvv*. :w 

«> . ft©at*^6iE«>«*flD*ic«ff«rlt»l'f 
7- 2 4 0 e(5ttff©«HTTSJttttl 
1 2fc«fctfJb&attJBl 4<DBfb<&rRJ*li;§:otC 

fi?ftt'fc»j. -tft^^cD«Ht?tt, a <t a a * 

- 7~lOOe<9 

i40ffifb0iRi&-ttStMcs 3 Ftj"efc*j. ft ja 

9t <h « B t? tt . a ffc <0 A $ ti S i> iz ¥ *5 T' * £ . 

± ss a a <b a* s * ^ k ft * a # -<= t* * siffitt k 
>*;u*S>£B<Z>ftfl*gftti;£<. a <t # * n ft 
iffi^TIi, *fc«tttffi<ftafc©£*il<&ft 

f Jb&&Btthv*A>#!;£Stf>ftfii&ft 

0>B£ ft *3B^±i«Eil?7 *^ 

* T * i^a^ste±t:teiopm. usi 00 

nmtf)Cuftfi3 1 £-<*Vb*-A;*^^£ "J > 



C ugi3 1 COllC. 1 0 m m 


X 


1 


0 n m x gg jf 


lOOninCOFe-i. Oat 


% 


c 


£ A J&l & ft 4 


T g&Btt JB 3 2 , lO^mXl 


0 


/* 


m X B » 1 0 


n mCDA G , O , rt>* £ ft £> i£ P$ JB 


3 


3 


, 1 0 v m X 


10pn)XgJ?l00nni<0F 


e 




1 . 0 a t % 


c^a*e>ft*JtasattJB 3 4 




1 


0 M tn X 1 0 


m X H 5 0 n m £> C r £ 


ft 


& 


&$ft att m 


3 5 « lIJBritT 4 . & K . © 








b . £Sffittffl35i:gMti 


J: 




i: . c u « & 


3 6 & * . 








^ ;i/ a * )v y □ ft* £ ffi t 




C 


u SI^SI 






L . ft &*gft 


0 £ It £ 9B ^< • 89 £ t* . 4 . 


2 


K 


CD S & "C o 


. ai*i:ftfl&fttf>£<bi:tf) 


99 




& IB 4 0 K ir> 


T, IrJ @ 0) <fc ? * 


i: 


<t 


o X , 9^ ^ 03 


ft * » ft # « ft "f a . £ * <o & ft £ 


<b * I* 3 . 6 


% T Jb -a fc . » % JS ft # A * n 






a # «o m it . 


0OetJJ:Vl6OeHT* 






$£#0>&att 




ft tt 


, * ft 09 



a n h>*;ntt*B*'jt«w*a»©fiv^att» 



* » * BH± , 2«oaiiJB^«a^Sr^ftifil 

ii u ft ft tf ft ^> ft o «t> . # ^ ^ «j -t 4 
aff#**<ft^tpfe. *%Bj3^)3£atth>^ 
;ua**»ttftv^affT»ft-r4fc«). - ft ^ ffl ^ 

* fc , **93©«atth>*^«ft*Bitt. «t a 

tt 0) ^ « dwh S < • z (Dtztb . % a tt JB © fift ^ ft 
Si^0>afbO^i«]A ; - * *> A/ k . • 

>^;utt«ti. £ffittffi«ffi<Kfl[S)2cDft-f;£fc 
liftStftOT, * fiD CD ft « fc JBt y i: < . *^ 
■J5 fiD J: ^ ft , (*att«©*T*fiR5ftT^«»aEa 
tt ^ A/ftlfiaB©tt1a*ft*ttltlJ«i«i^ro 
i: ft i . 

y . a l fc is * * ; -r -< x * fa JB * ifi ^ <t ^ k ft u . 



9 «Pin¥4-103011 (4) 



* . tt&^vK^COjSfflfc^*.**:, * & 91 © 

ioi:, < a < t 

«&£«±K»f£-r 5 - t n £ u . «assea«f 

^ n k u . tae*«>si»eH^*^*^i*- Y • 

Suezawa £ H «fc & Proceedings of the 
International Sy»posiu» on Physics of 
Magnetic Materials, 303 — 306'* - S> 
(1 9 8 7 ) iZt£&<7) T Effect of Spin - 
dependent Tunneling on the Magnetic 
Properties of Multilayered Ferromagnetic 
Thin Films! CO «fc O IC . _L & & ft JS t T & St tt JB 

# 5 vWi i£ £ T * & # ^ T & * tf>, i@S ^, 3E & 
(Mc#fR]-r*?8tt®Gr>S?ffi&a*:*:£<. ifc ^ « # 

£ , * * US W T 14 • & *± J§ £: L T * F e - 
1.0a t % C £ £ Jg , traiHt, Afi,0 3 
Ji&ffi^fctf. ttttJBfcLT. * 

attic It. Fe-l. 0 a t % C 

^ ^ ® , ^rajgtuT. a ho.iii^fe. s 

8&tfc/gi:UTl4, Fe-50at%Mn££& 
Jl l> . £ fz . Fe-l. 0 a t %C^^|gi: 
Fe-50at%Mn££JgCDn3tC(4. & # 5 
n mON 1 i - 2 0 a t * F e^iitattfe. - 

Fe-50at%Mn££©l4. & /i> & £ *l i£ 
CD*ffi©JtH#fiRT*fc, a ffi © « ift H & »J * * 

. a*80fcjgOFe-Mji&££<O*-Jl'.6l4 
^ iS <fc *J *> & I * . ^tti:^L, Fe~S0at% 

4c. y IS © *ifi H *J *T V* . y F e 

- M n Jh £ £ <0 * - 71/ A i4 £ a <t y ^ & ^ . f£ o 

F e - 1 . 0at%C££fi£:Fe-50at% 
Mn^ti^^C. i^4^«fi«N i - 2 0 



fc*. fiS8fitttil;o^Tt. 

#nv$>ti\t. BftSftttK 

ttJifcJBdttfctf. J53l«ttJBl*T»HH4JB©T 

tt«Ufc.tt£Jgi:U-t. Fe — 1.0a t % C 
ffBE»tlT, Ai^OJfci^fe. EL 
£ L X \t . Cr-lat%Ru££- 
Cr-"25at%Au££feffi^fc. * 31 fi£ 0? © 
ttfttttt****ll fcM* **fiSftRfl;*l4, S 
H , Cr-la tUu^AfejB^fcl*. 
1.5% , Cr-25at%Au-£&£Jg^feS 

& . l . 8 % -o * o fc . * fe . * « IS # * * n 
S tt J* 14 ♦ St««l©*T4:«i3fBUai1LT?A 

C^JttM 3 3 

IE ft * 14 . 1ST. 1 . 6 % "C o fc . * it . * 

ft JS tt # » * li * tt **± . ?S ffi « 1 ^ * * * 
t£ [rI i: ffi I* r- $> -d tz . 
C 8 W © a * 1 

tti (2«<0&f*tff«it;T-fc^-c*O . - * © a 

ttJS 6© 'W 7 J* BBt # £ Rl J)D * 

fc . Si«»ft«)flt^«fl:t5ttfflRA4i 

±S£Bttttr*:/*;i/it&*ffi©^*< t ft - & £ If 
tttt£JI±l!®l£-r*wi:KJ;y. tt ft K « K * 
i:»l?ItaHti«ffi«i'h8 < f S r t A' X- ft 

»^«*©aftfe*ait s r fc pi ii & a . 

H l 0 tt * % CO ^ ffi tt h v^;L/@0SfM»ifi 
WttBSgJ, Jg2E!l4^^B^^^ffitth>*;uS?0 

^©««a. «4Ei4*^^<z)ffift^tt;%^« : 7 : 



-78- 



»na¥4-103014(5) 



11- fttt. 12-TJBttl. i3-*ra*. 

l4-±»«ttJB. 15-fia»ttl. 3 1- 
Cu*«. 3 2- T8I81. 3 3-*IHJI. 
3 4-19«Sl. 3 5 . 3 6- 

c u «ai • 

ft a a )i\ 



* 2 a 



a 











Ltj 




ii t r 1 ^ 




i i i 


-SO 


f 0 


J 











J 5 *3&jriUMp 



* 3 a 



-33 



" *a 



31 C**fl? i4 t«MW» 
33 ryftfl^ Cm* ft 



« 4 SB 




-79- 



W 83^4-103014 (6) 



-80- 



